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The disclosed test reagent comprises cholesterol 
esterase, cholesterol oxidase, 

cholesterol dehydrogenase, polyanion, divalent metal 
salt, nonionlc surfactant and albumin that is 

different from the endogenous albumin of serum or plasma sample. The test 

reagent is suitable for use in an automatic anal, apparatus 

albumin reagent automated analyzer HDL 

cholesterol 

Polyelectrolytes 

(anionic; test reagent containing exogenous albumin for determination of 
serum or plasma HDL-cholesterol) 
Lipids, analysis 

RL: AMX (Analytical matrix) ; PUR (Purification or recovery) ; ANST <* 
(Analytical study) ; PREP (Preparation) 

(fraction; test reagent containing exogenous albumin for determination of 
serum or plasma HDL-cholesterol) 
Lipoproteins 

RL: ANT (Analyte) ; THU (Therapeutic use); ANST (Analytical study); BIOL 
(Biological study) ; USES (Uses) 

(high-d.; test reagent containing exogenous 

albumin for determination of serum or plasma HDL-cholesterol 
Heart, disease 

(infarction; test reagent containing exogenous albumin for determination 
of serum or plasma HDL-cholesterol) 
Surfactants 

(nonionic; test reagent containing exogenous albumin 

for determination of serum or plasma HDL-cholesterol) 
Arteriosclerosis 
Blood plasma 
Blood serum 

(test reagent containing exogenous albumin for determination of serum or 
plasma HDL-cholesterol) 
Albumins, analysis 

RL: ARU (Analytical role, unclassified); ANST (Analytical study) 

(test reagent containing exogenous albumin for determination of serum or 
plasma HDL-cholesterol) 
Salts, analysis 

RL: ARU (Analytical role, unclassified); ANST (Analytical study) 

(two-one; test reagent containing exogenous albumin for determination of 
serum or plasma HDL-cholesterol) 

57-88-5, Cholesterol, analysis 

RL: ANT (Analyte); THU (Therapeutic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(test reagent containing exogenous albumin for determination of serum or 

plasma HDL-cholesterol) 
9026-00-0, Cholesterol esterase 
9028-76-6, Cholesterol oxidase 
67775-34-2, Cholesterol dehydrogenase 

RL: ARG (Analytical reagent use); THU (Therapeutic use); ANST (Analytical 
study) ; BIOL (Biological study) ; USES (Uses) 

(test reagent containing exogenous albumin for determination of serum or 
plasma HDL-cholesterol) 
29836-26-8 78617-12-6 85618-21-9 

RL: ARU (Analytical role, unclassified); ANST (Analytical study) 

(test reagent containing exogenous albumin for determination of serum or 
plasma HDL-cholesterol) 
57-88-5, Cholesterol, analysis 

RL: ANT (Analyte); THU (Therapeutic use); ANST (Analytical 
study); BIOL (Biological study); USES (Uses) 

(test reagent containing exogenous albumin for determination of serum or 

plasma HDL-cholesterol) 
57-88-5 HCAPLUS 
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(54) rawiio^iH HDL-3Wx^D-;v<oSte*ifeRrWtefflltas 



(57) [38»1 

[US] JtHjf3:fc«iJliiSgS«4'Og??St;^ga (H 
DL) -a^Xy-v-fr*. ift01tf»ft3£fc&<, 

(HDL) -3WXxO-;i/«:a^rS^£fe^J^T. 



(2) 
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immi] &%<bl>nvxT-u-ft,x.X7'7— fe? 
b 3 PXro-^^S/^-Hf £ fc(i3 l/Xfn-;lr 

(hdl) -zHsxrn-frzmfcthimzti^x. 

4 S*Tl^S^RJ6Srff d £ b *imt^& HD L- 
1*»©£fctt&j£tS!|J»fl£8ai LtSS+OHD L- 31/ 

2 t:E«OH d L - 3 l^TO-/uo«}£firffi. 

[|S#JI4] ^*<fct31/XxO-^XXx7-Hf 

h Ho***— tf&fftH3*Ti^+»it&gy tfg& 
(HDL) —a i/Xfo-A-jagfl, t3b<rMmz.Si 
vvc. HfcT/l'T'Sy^^S-arSvliiS-^atl-iH 
D L - 3 WXxD-;Noa^ffllGE. 

&%m&m. 3l/Xfn-;HXf7- fe\ 3WX-f 30 

OffljfciBja^&S HDL— 3 PX-f o-/K7>a?9fliS3l 
Sl££«4 KfBiScOH D L - 3 l^X-fO-;K7)a€ffla 

[I9^S6 ] # y T-*y „ 2««o&gis. #N *y 

fo-;HXf7Hf, 3WXfo-;Wy/-tfJ 
Sr^fSfc-rstiNtJB 5 CEii^H D L - 3 pxra-zl' 

-ttrfrazsYfrbmMZtih \wikxbtmim 

5. 6tgKc0HDL-3^^rD-;K0S^fflaig. 
[0001] 50 



[ss±o«m»»j (hd 

L) -3W*Ta-;K9H£#&i>itfHDL-3i/x 

[0002] 

m&m+b lt*>*s •) . xmv&*m 

S^fSUdrro-r-fy (Very low density lipoprote 
in;JaTVLDLi:t,V^) „ V 
(Low density lipoprotein ; filTLD Lt t>V>3 ) „ 
mfig&g.*)XTUT-4y (High density lipoprotei 
n ; ETFHDLfcfcUd ) <04miWINZflX^&. 

±J5«S;ru HgSttlg(3i8£S3^x-ro-/K xxf/l- 
fiai^x^u— ik Mi^y-ty K»t/yyflga&^« 

[0003] B^PSr^e^TJi, BitfffiSIMfcfi: 

m Lxmmzk mo vx^fu-iunm^&^h 

tlX^&tf. HDL — 3 VXy-U-)Ur>m£.£-^\ 
Ji. 5S^)m5!ia (#B • #SBitf0 Jff^fc^ 
#3^fcJ:6gilMMJr»£ (iiMfc) <o£&# 

a^tves 9 . mm y y * y fxy-ymb 
*tMirs. T*xv : 7yweit~?r*i'*>j±4*y. 
'v^y y tiiWPM *y*>h w?yfiyA *y 

(H. Burstein and H. R. Scholnick; Adv. Lipid Re 
s.. 11, 67, 1973. G.R. Warnick et al.; Clin, die 
■.. 25, 5%. 1979) „ X«^yxf-l^y^U3-;^ 

aaniLT ld L^j-tte^-fr-cit't^fftJ: ot±s^ 
itigaiifc vx y y^ y b *y 
m) itoz.. HDLimnvvv??? ^ a y**m& 

<rm&fcb-?h. Z ti*^Wtmth ZtlzX-iZikM 
tm. HDL^tf±^J:0JR^. ^S^iTJtHD 

r^izkhmiMmb^h. %&m (C-C. Heu 
ck. etal. Clin. Che«.31, 252, 1985) fcrteWtiSfc 
EfflbLXTXVXfy'VnB {HDUZiiiittL* 

^) ^zm■&1mt■lm asm^sm) izmt. hdl 

L.£». litif>X±m^<OHDL-ZI^X ; rtl-)UOm 

-nti>p«oxnbmmmtib^dXAm^ti. 
[ o o o 4 1 ztit>ttmmfttmb L&v^ue 
m£.^xmafiiii2tix^& (mm. m^6-i 



(3) 

3 

6720^. ?f£ J P7-34 7 6 0-S|\ *ffgHB58-l 
6 58 00#£&$8. E6aj®i^PCT/JP9 5/ 
00 3 78) . ^5r*>t>. g!#J: 9±fcJSV^*UO^ 

an*7>*?U rw&£g»64ij£«rCJ>6 n ux^-a-iu 

[0005] «ifef . m^commimnwMtzzti 
*y x^y** *s Ym&%m®m<mmz3 ux 

T. - 1 6 7 2 0^&$B£li. £«f«JSfc: 

4??:"t?jr?fc*?UflB&. VLDL&tfLDL<0* 20 

RMiSWlzmaL. HDL^^s^+fcrfrSttS 
a isXT-o-jirt mmt £ KJSS-frS d b 1 J: n>T H D 

SftTl^. ifc. ^F7-34 7 6 0#4^tC<i. 

«riai:P«^^c:fe^T. set. &H§-r*8§g£i?iii 

RIK^&aiil/CtKcifcti'k ldl-^vldlco 30 

ywsxs>& rxvx? ywgB t ma 

[0 0 06] @)gaje#^PCT/JP9 5/0 

03 78«^sf?eu^se (hdl) tmnoxs&z 

WX-f o-/Urt Ho***— **ffffl:5*, 40 
HD L4»^3^x-fo-;U0^affi*«KaSitT 

[0007] h. sugiuch i t>\m&tam 

S^PCT/J P 9 5/0 0 3 7 8£(SJBLil&7ffi« 
N«SU*U*#i8£oivC«BbTV** (Clin. Ch 

M..4i. 717. 1995) . tt*>*>. mthmmm 
?m Lx^^itttimmm^t t>*res>£ . m so 
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4 

ZHh Z\ b TH D LJili^) y t F 7 5 7 3 >(C*t LX 

mt&m&Zit&zttfxzhzktfafi&zixx^ 

[0008] 

[fSB^W^Lidti-SIIIS] LA»U ±^)«** 

tit. zmmmn*<r)im£XhMm&F&£ 

ffi&ims.vmjmtmiz&^x . tm (mxim. 
s^asis*m^sm7)ii^BWfc lx. mm 

[0009] 

[16S£#*fctS*:tf>*>#8] *m»*. 

< 1 1> 3 WXfO-mf7-< 3 VXTV—iV* 

ffl$-frTim+<o^gfsy^fia (hdd -3i,x-r 
o-7W5ra®t6*&ttJv^r. smi^r/pysy 

i&ff o c: k i^at-r* HD L- ?VXT-v->V<rj$&. 

-m. zmtz. set. *mn. ^<t^vxy- 
<o^sy^«e (hdd -3i^xTO-^sr«^r 

t Jr#aki-S H D L - a ^*xO-/KOjgJ£HlS0^ 

[0 010]*«BB<0»fSli. ffcfrOHDL-nuovr 
o-;KO«£*ffifc:tJV^T. JH»^Jfliai^)4i(*«^ 

BUS&izttEZith k. HDL— n I'X-f a-;Peo«5g 
^rffifciJV^T^mtl.BS (3l/Xfn-;uxf7- 

ft Fo**-J — (f )t'jeK77?y3 VX=f 
u-l\,b(D%ZlzmLX. T>U?$y#HDL-zl\sX 
fO-;Wi:<0RKfc:«l^»L^V^. LDLXtfVLD 
L75? 3 y<03 \sX7-n-frb?>&U6$:<Bmth b 
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[ooii] *%BBfcfcv>T. tmt lt«. scum &ms. iu nymmfmhw^^wk^h z. t 



fc»4»0t:A^«tr;^5v$r#ft§-frS^i:-C. mfB i*\ HDL 3l^Xxo-;U7)*fcirE&#Sfc^8?& 

wmt LDL3i^xTO-^&tfvLDL3i^xxo- Rjjstcj: oiig^sifij® mm) X\Z&& 
jutoBustmrnztt®. «5hdl-3^to- 10 ztL&vm mm. mtftm) 4^Ko#at«t 

[0012] WTos^KtJv^r. rHDLja^u^ mar. jB8<t*^£8iii-f as* 

THDL-a^X-fO-7l/£j»£fSRj£&. *f*Wfc NAD (P) ^^JfttSNAD (P) H£fltf.fcf 

HDL£W<0 'J LDU VLDLfci S£34 0 nmTM&mtZ*-?— thZtt&MSt 

r-*yk 2«<o^s«a*^^s^iyg. nwt [ o o 1 5 ] ji^ibK^i. .&»4>#B?c. . si 

&)^%&$^mMMmZm^ltlDL-3UX7-v A vfTisY (HTIBA) ^n-x^-n-x/p* 

~>w>mfettmvm$:m.m-?h%&. ^mtai^x ruw-m-YM *jy (espt) tA-r^jr 

fn-;nxf7-tW3Wfo-WyJ f Hf >f-try:x (4-AP) ##jTefey. SltoWrl« 

£;MJrjI/Xx a-/Wxb Kn^t- If fcgSStf £H iSHSTCii, SfcS5 1 0 nm ( HT I BAiffiffl^S 

— <f£ ttin ^fo-ylrt Fn^— fcffclt«$-£ [0016] ifcfc. mwnDL-auxro-tumfc 

L.DL777i>>3y<naux'ro-n't(?)8jSZVm S. fOfflfc LT3l^x-f o-/l/XX-f 7— 3Wf 

[0 0 13] T^rSMi. **iliLi» (jflilBI) izi>-tt a-frZmfct&smizte^Xlt. HDLJ,^koUdc® 

o-/Wxxx5— ^RVo^XT-a-^yt^y—^t ftMtMtZc?)^ x\)x.+\,yy\)a-tv. ^JVjy 
^Jiai^Xxa-^bHoy^— fe-<7)RlS$-fflW-rS 40 £tti*<7)&. >Jy?yyx^yBL£t:\tt0)&t,L< 

imfmtmew&ztix^h. $usmzt5VhT)v m. m&M*y&#wmm. 3Wfo-;i,xxf 

y^ymt. 0. 01-2 0. omm%. *f£L<tt y— fc\ ni/Xfn-^y^- tf£fctt3UXxo 

0. 1-20. 0»*%. i0ff*U<ttO. 5-1 -^tKayt- fe\ S*R«fcJ:oTfB«S<tS1!j 

0. 0««%<or;U7'S>rfrffft$-frTtJ<^f:* 1 ^ S XJ4^$^!|J}® £ 

Sfc&S. [0017] T^SykLTtt. R^fcO. 01- 

[00 14] HDLjy^>JtfgS$«$-£THDL 20. 0S»«^. »t L<li0. 1-20. 0fiS%. 
-a^XxD-^S-ffl^r^RiE^co^. SC^-SI^ 50 J:0iff*L<{iO. 5-10. OMMXt^t IdfclE 



DL-3^XrD-;Pk^kliRKt^v^ hdl 



7 

W%^bmtm&*+ftX*i><). 10. 0S*%£ 

— 50 0i*M. #£L<«5. 0*tM— 10 0juMtf># 

1 0 0 0 0 - 5 0 0 0 0 0 (&f* X h 7 £ 
ti-e^S. &&^J410juM— 5mM. #£L<«5 0 
jt/M- 1 mM<0Htl 0 0 0—1000 0<7>r^Xb 

WETb^oEmtiiteLlZ. 2«<0^WSt tTJiv 

Itl-lOOmM, ff£l,<ti5-5 0mM<0iftgi: 
TffiJ: 94*5rt*fc •) . mZMi 
Tfct>d|31S£#£tS„ 

[ o o 1 8 j m *>&mmmmk L-c<i. <im<mt 

tt»li:UTI4^{Cn-^^-i3-^a^h\ n- 

EPn-jr^P-J-^aS/K**^ 0. 0 1- 
2. 0%. fftKliO. l-l. OKfcatidlcK 
n-*9+*-0-+*?*aS'V*> 
•fr. 0. 01 — 1. 0%. Jff£L<ttO. 05-0. 
5%rat*. n-A.rf-zl'-^-f-jr^a^H^ 
0. 01—2. 0%. #*L<tiO. 1—1. 0% 

rat*. cix^ ^tmmmnHTm^L 
T^zb^o&m&mx,*. 

[0 0 19] 3 1/ XfO-^XXf 7 -b'M3 
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xit^mLx^mmco^mhm^i^bifix 

5—*£bLXli. WW. v*-K^-Xg<0S&!8J 
ZmmzbifiX-Zi. tit. 3Kfn-^y/ 

£J8t*,rfc#-C#&. 3PXxo-;kftHo^— 

io ^iz^xtmssx-i)'). max. w&Ma&t>«>* 

£&tl&ti4MK.t£, 0. lu/ml-2 0u/m 
U i9#£L<l40. 2u/ml-10u/mlTfc 

[00 20] 3Wfa- ;HXf7- b\ 3bxfn 

•ttMBflS-lh HDL— 3 WXxO-;K7)^ fc fgB&g* 

3t) xte&jSLi$ti&v»® (muz. mM*m zma 
20 -r&izte. ^mmm^ytias:^. mm. mt 

eLZitzzbifix-zh. vmrnkeMbLxit. 3- 

/\>fHn^f^-2. 4, e-HJa-K^yV-f-y^T 
i'K (HT I BA) *N-X~f-tU-N-X>Utii-7xl\Ztl> 
-m-hMy> (ESPT) k4-T5yT>'^b*«J 
y (4-AP)Wffl8.Xi> t ). HTI BA^ESPT« 
30 0. ImM— 5mMtf)«8aEB-C\ ^fC4-APtt 
0. 0 5mM— 2mMcO«geH'CJSS^$-«i-SC:i: 

[0021] #5KB<0HDL-nW;Vfo-/i'H£JB!t 

zr=-y. #>jT=^ty (mta. r^xhjyftm) . 
2mmm. iM*y&mmmitt2it. ^za 

yffiSffiBl. BES. HEPES. PIPES^r^^ 

ffl-TSClfc^T^S. «SJK^agffc LT«. 10-1 
OOOmM. #iU<l420-500mMTft«.. * 

-etl^WlSSJS^pHJi. 5. 0-9. 0.ff*L 
< liLD LOT PXTD-;l/atfV L D Ltf)3 1/Xfn 
-^fcSSfcOffiW^lf^pHe. 0-8. 0O8H 

[002 2] 2i^<0*5MBIS^?rffiV>T. HDL— 
50 nPXxo-/P£a£-r£^ORlS££83M;^ 



1 



(6) #1^9-285298 
9 10 

m-tm (T>u7=->. *>jT-*>. 2tt^ss. m*ymm&<m) 

1LDL. VLDLfcgS^a6SlW£ 

n wxfn-/HXf;i'+H: o-+3i/Xfa-^+|§8Sg (l) 
ai/Xfn-^+Oi —A4-3PXT>--3-^y+Hi02 (2) 

i 

[0023] i»^*f«at«ksa^c{±. ±fc«5SR *wtT*ox?y'wnBMcm+zimi:miz 

mmttlitz£&&£lX>m (K^^SXh'J-) i&Sni&i:HDL-3^X7 i n-/K0**«B^f:R|Et- 
TtHaifcrfflV^Cli:* 1 ^*. jfiKflyJcStt. &<0T. HDL-3l^xn-/l/^*£j»f&3-&.ri:a { 

( 2 ) xmrnznzmm imfwm) &x o*. 

&tttf>;tf8U eSSSTa^-Sd i: [0025] £*uc#U *miT&. 7/1^5^)3$ 

tmneBMAimimtzi*. mi* . wSEisic < i > v&t-rimmmnrtotWKtmL. mmon&m 

mreh&ts.4-aisXr->-3-*y£m.%%1}mT xfo-/^^- fe'iciS. #yeK7??5'a>' 
[0024] 30 UK>. *&HJlfri£tt. St*fcti»0. 

oytH?) kueK75^^3 uxfu-jv -tew 
bo&u&zteLx . immtcwmMmt txm^&tt. [ 0 0 2 a i 

®tc«wtts-*f*>. ftsv^isswtyeH77^^ ztit>it*mfrsmziB&t&i>(?>xiiZt 

3 yii. B&BfcTtf y*?yA?©i:a»£>*s||§®}££ !Bt6^J:tjMR7??S'H VOftfltt* IWB*^ 

flct^tv^^ *0>ffim&mt<mukT#o#? (mmm.. 6. 39, ws) vftwrnixin^t:. n 

yW&<F>94-r (A-l, A-l, B-100. B— ffcttfcfct 7 , -;HfflH6ml'V EDTAthyW 

48, C, E^fc*)<?)|ltJ:S!BSfl:^«ttfia^i« JS16mg^3«4g. JtMfc#y>A3. 2g.&tf 

(»fct«8«t>fc:£*ftS*> ^V^o-CHSSIS*. Sfl^hy^AO. 8 gfcJiltfcHUi. 

6. HDL75?i'3W:LDL&tfVLDL77?>' 38«tf)JtfiiK£ffc£ Lfc. ^fc^ ifcfil. 21?) 

3yt(memi>*Z<$&:&T#VX?yW&V>? ikmii. ya«20g, m^b!r y •> A 1 5 g , fttflS 

4t(**fa-i. a-2. &##b-ioo. c {ti-hv*7J>5gmm*.ioomitmmvx§mL 

E) <08v>#HJj£>**5:*:tfx TKVMWWK fc. JtMl . 063cOJtfiS»i. JfeSl. 2 l^UEit 
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(57)[®ft] (57)[ABSTRACT OF THE DISCLOSURE] 

[Wm] [SUBJECT OF THE INVENTION] 

ik^t.tzfeik^j&&ip(DM&I& The method whose measurement is possible 

y*Kft£ (HDL) — aUXf p-;V in convenient operation is provided without 

%,m'bWft%froZ.tft<, performing centrifugation operation for 

Wii¥X*Mfetf»lW£%j&$:^i' high-density lipoprotein (HDL)-cholesterol in 

5 0 blood serum or a plasma sample. 

[fif ] [PROBLEM TO BE SOLVED] 

/ J?ts:<kh^x'rv— /vaL^y-y in the method of making act cholesterol 

— If^nu^xP— /M-^rv^— if esterase, cholesterol oxidase, or cholesterol 

^fcfi^i/^xp— /i/xtK^'^— dehydrogenase at least, and measuring 

^i^^^iXU^^O^^V^ high-density lipoprotein (HDL)- cholesterol in 

H 6 (HDL) — nu-^-rP—zi^S!) a sample, albumin is made to add and exist 

^-f^fe^jo^T, f&^&M<D apart from albumin derived from a sample, 
T >t\±^\¥k i-T and said enzyme reaction is performed. 
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[CLAIMS] 



6 (HDL) -nwfp- A'SrWJ&t 
[»#«3] 

- j3 -^i/z^vK, n-^zff-fr 



[CLAIM 1] 

A measuring method of the HDL-cholesterol, 
in which in the method of making act 
cholesterol esterase, cholesterol oxidase, or 
cholesterol dehydrogenase at least, and 
measuring high-density lipoprotein (HDL)- 
cholesterol in a sample, albumin is made to 
add and exist apart from albumin derived 
from a sample, and said enzyme reaction is 
performed. 

[CLAIM 2] 

A measuring method of HDL-cholesterol of 
Claim 1, in which in the method of detecting 
the substance which effects a poly anion, 
bivalent metal salt, nonionic surfactant, 
cholesterol esterase, cholesterol oxidase, or 
cholesterol dehydrogenase on the sample 
containing HDL, and is consumed, or the 
substance to produce, and measuring 
HDL-cholesterol in a sample, albumin is 
made to add and exist apart from albumin 
derived from a sample, and said enzyme 
reaction is carried out to said reaction 
system. 

[CLAIM 3] 

A poly anion is a polysaccharide sulfate. The 
measuring method of HDL-cholesterol of 
Claim 2 whose nonionic surfactant is one or 
more type selected from n-octyl-p- 
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- 0 -?*?/i^i/\?1!r>bmR£ftS> 
fcte^ i^r p — /l'fk K p^— fe? 

6 (HDL) -=>^fP";^|J£f 
L-3U^7 l P-7K^S l J^ffl^e 

£>&5HDL-=i1^xp— /KDiHI£ 
^feitiDHDL - nWfP- /KOSM 
[1**^6] 

-fe? tt=i p — ^ft K p^' 7 



glucoside, n-octyl-0- thio glucoside, and 
n-heptyl-p- thio glucoside. 

[CLAIM 4] 

A reagent for a measurement of the 
HDL-cholesterol, in which in the reagent for 
making act cholesterol esterase, cholesterol 
oxidase, or cholesterol dehydrogenase at 
least, and measuring high-density lipoprotein 
(HDL)-cholesterol in a sample, furthermore, 
albumin co-exists. 



[CLAIM 5] 

A reagent for a measurement of 
HDL-cholesterol of Claim 4, in which in the 
reagent for a measurement of the 
HDL-cholesterol which consists of a 
composition for detecting a poly anion, 
bivalent metal salt, nonionic surfactant, 
cholesterol esterase, cholesterol oxidase or 
cholesterol dehydrogenase, the substance 
consumed, or the substance to produce, 
furthermore, albumin co-exists. 

[CLAIM 6] 

A reagent for a measurement of 
HDL-cholesterol of Claim 5, which consists 
of the 1st reagent containing a poly anion, 
bivalent metal salt, and nonionic surfactant, 
and the 2nd reagent which contains 
cholesterol esterase, cholesterol oxidase, or 
cholesterol dehydrogenase at least. And a 
1st reagent is made to coexist with albumin. 
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[ft*«7] [CLAIM 7] 

#yr-;^;/;^gg<ft;^.$r|g-t*fo A poly anion is a polysaccharide sulfate. The 

9> ^^^^t^ffiStt^J^n-;^ reagent for a measurement of 

fyu- /3 -^7U3^K>n-^^ HDL-cholesterol of Claim 5, 6 whose 

— /3 -f-^rtf /\s^sY ^ n— ^-f^jv nonionic surfactant is one or more type 

- j3 ' J^i/YfrhWSi'&fcb selected from n-octyl-p- glucoside, n-octyl-3- 
lTO±-Cfc5ff#Jf 5, 6K:fEl£H thio glucoside, and n-heptyl-p- thio 
DL-31/^fn- /W^lfJ^t^o glucoside. 

\wm%twmm\ [detailed description of the 

INVENTION] 

[0001] [0001] 

[SH±<D#JJE#If ] [INDUSTRIAL APPLICATION] 

ItM&feV #W & (HDL) - This invention is related to the reagent for a 

aix;*xP"/L'(D$iJ^;frft:}ocfcIJ ? H measurement of the measuring method of 

DL-n^fn- /^(DMfeRiUM high-density lipoprotein (HDL)-cholesterol, 

t-H-f So and HDL-cholesterol. 

[0002] [0002] 

[ft%(D&ffi] [PRIOR ART] 

sk^.Xitsk^ ^(D&y^Yyyt-sa Importance is attached to the cholesterol 

l/ t Pfci$^&tiZ)=i\/X : TV— /His contained in each lipid fraction in plasma or 

S¥7tp— i^ibMS^iGE^'fr blood serum as a diagnostic material which 

f$UM(Dfc&}g%7Fl- i &$rtt&bL shows the danger of an atherosclerosis 

T JH^^tiTV^o ifitf <D])t°\?7 disease or the myocardial infarction in recent 

7?i/B>it^ti^foBW^a-{$$L years. The lipid fraction of blood serum each 

TkLXOjK^&tfi&fer)^ itfiGDlE differs in the size as lipid composite-body 

^rfiJfflL/c^ilfe"CSb>'5^ig'C>&^ particle, according to the ultracentrifugal 

t£oT, jj-jv^vy, Mfe^fgytf method which is an abstraction method 

~? p t 4 y ( Very low density using the difference of specific gravity, 

lipoprotein ; ^TVLDL<h<bV {& chylomicron, very low-density lipoprotein 
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^Sii^^nf-fy (Low density (Very low density lipoprotein; it is also 

lipoprotein ;^TLDL<ht>l N 5) > R mentioned Following VLDL), low-density 

t/df Sy^^nr-fy ( High lipoprotein (Low density lipoprotein; 

density lipoprotein ;I^THDL<ht>V^ henceforth LDL), and high-density 

5) c04fllM^S'J$^TV^o #y t° lipoprotein (High density lipoprotein; it is also 

Yyy^-ys>\i, T^ } )^>/<^% mentioned Following HDL) these four types 

tmm^ftfefo, mWii^mm are classified. Each lipid fraction is divided 

fni/^rn-yK a^x/i/M^t/^ roughly into apolipoprotein and a lipid, the 

tp-;K hV^V^VVRWJ^mW lipid is further comprised from free type 

^bWJ&^ttTV^o ^<Dtc#), ^ cholesterol, ester-type cholesterol, 

^fn- /^(DMfetii&MMk^x'r triglyceride, and a phosphatide. For this 

/i/^cDf^#^ov^TtT^ttTV^ 0 reason, the measurement of cholesterol is 

performed about both free type and ester 

type. 

[0003] [0003] 

0^^&6!i^^$~ef±, SS!j#|ff In the everyday clinical laboratory test, an 

^^^{JfflbX^^&i-iS^^i/ autoanalyzer is used and the measurement 

^fn- /I'OMfeftfc^frfriX^^ of the total cholesterol by an enzyme method 

HDL-ni/^fn- /WMfe is performed widely. However, about the 

tco^Tte, ^^(Dmttmiftm-ft measurement of HDL-cholesterol, since it 

Mffltif)&fT0^ttf>&^t£tz$>, SI was required to pre-process a sample 

If fei^iS g WiftWMfe ( § Wlik) (fraction/isolation operation), the propagation 

(D¥tRfrMfcX\/^fc 0 ro^^OmJ of the autoanalysis measurements 

^MtLXit, (DttLgkfetfftt) (automation) by an enzyme method was 

friXioty, M^^Ty^y^^^y^t slow Various sedimentation is performed as 

^^^i/tyl^-Orl/^ "f^-^hyyUt pre-processing of this sample, for example, 

$feb-?t r ^yty£s'{$rl/, ^/^VytJi tungstophosphoric acid, a magnesium ion 

/i/i/^A^f^^foSV^i-v^^/W^* and a dextran sulfuric acid, a magnesium 

y ( M. Burstein and H. R. ion, a heparin and calcium ion, or a 

Scholnick; Adv. Lipid Res., 11, 67, manganese ion (M. Burstein and 

1973, G.R. Warnick et al.; Clin. H.R.Scholnick; Adv.Lipid Res., 11,67, 1973, 

Chem., 25, 596, 1979) , XfizK!^ GR.Warnick et al.; Clin.Chem., 25, 596, 

^u>?y^~/u%mMLXLDL*f 1979), or the method of adding 

^itm^Xm^i^^X^^ polyethyleneglycol, settling LDL etc. and 

^W.^W^Mt'i'^lj^t^^ making a supernatant liquid a test sample by 
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m\zMm^.m^mmw^ hd 

mttt 0 £fc, ^ffi(C-C. Heuck, 
et al. Clin. Chem. 31 , 252, 1985) \z. 

v ^xh VcMM t LTT tfy 
^Wb (HDLm^tbfrV ^) {-*f-f 

* T±tt *P COHDL - 3 W*xn — ;V 
(DmfeZftO^tftX^o 

^ &ik(Di5mxm^-ffoh%<<D 

tz 0 



centrifugation operation is employed. In 
detail, when tungstophosphoric acid and a 
magnesium ion are used as a precipitant, a 
sample (a blood serum and plasma) is 
added to the solution containing these, let 
lipid fractions other than HDL be insoluble 
composite bodies. The supernatant liquid 
which contains HDL is recovered except a 
precipitate by centrifuging this. The 
measurement of fractionated HDL by an 
autoanalysis system is attained with the 
enzyme reagent for a total cholesterol 
measurement. Moreover, also in the 
immunization (C-C.Heuck, et al.Clin. 
Chem.31, 252, 1985), the antibody with 
respect to apolipoprotein B (it does not 
contain in HDL) is added to a sample (a 
blood serum and plasma) as a precipitant, 
and lipid fractions other than HDL are 
settled. After fractionating like the following, 
HDL-cholesterol in a supernatant liquid can 
be measured for the first time. Thus, in the 
conventional method, all had the fault of 
requiring much processes and time. 



[0004] 

m^m^^^xn^m^x^^ 

#4^6-16720-5§\ # 
4^F7-34760-§\ #HflBg58-16 
5800-^-#^^, S^ffilW^PCT 
/JP95/00378) o -ftth, 

~^mi£(Dtz#) (DmmmtLxte, 

3U7fp- ;H7f7 w - ^ {31 J: "9=! 



[0004] 

Recently, the report is issued about the 
measuring method which does not require 
these fractions operation (for example, 
Japanese Patent Publication No.6-16720, 
7-34760, Unexamined-Japanese-Patent No. 
58-165800 each gazette, international 
application number PCT/JP95/00378). That 
is, as an enzyme method for the total 
cholesterol measurement mainly used 
conventionally, cholesterol ester is 
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hydrolyzed by cholesterol esterase, the 
hydrogen peroxide which is made oxidized 
using a dissolved oxygen and is produced 
with cholesterol oxidase in cholesterol which 
is this enzyme-reaction product is made to 
color develop by a peroxidase reaction in the 
presence of a suitable oxidizing coloring 
agent, and colorimetry is carried out, or the 
method of measuring the dissolved-oxygen 
amount consumed in the case of the 
oxidation reaction by said cholesterol 
oxidase with an oxygen electrode was 
learned. 



[0005] 

So ^LT, «F^5p6-16720^ 
J|fi, VLDL&tf LDL W£gtt>U 

mBoRmts&fti&muu hdl 

HDL - a Ix^xp — /i^WUftj 



[0005] 

For example, according to description of 
each said patent journal, in said reaction 
system, existence of nonionic 
polyethylene-oxide group -containing 
surface active agent is important for the 
active expression of cholesterol esterase 
with a bile salt. It is supposed without this 
surface active agent that activity is not 
expressed. And a lipid dissolves only chyle 
lipids, VLDL, and LDL which are lipoprotein 
which has abundant and comparatively slight 
protein in this bile salt at Japanese Patent 
Publication No.6-16720, since it is effective 
in making concerned in an enzyme reaction 
the cholesterol contained in it, the initiative is 
taken in a measurement of HDL-cholesterol, 
this is made to react. Subsequently, said 
surface active agent is added, the method of 
carrying out the classification measurement 
of the HDL-cholesterol specifically is 
described by making cholesterol and the 
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^rroTvvS, 



enzyme which it has in HDL fraction react. 
Moreover, in a system same as the above, in 
Japanese Patent Publication No.7-34760, 
furthermore, let the enzyme to be used be a 
cholesterol esterase derived from a 
pancreas, by adding the anti- LDL antibody 
to the reaction system, the composite body 
by an antigen antibody reaction is formed 
between apolipoprotein B which is main 
structure protein of LDL or, VLDL, and said 
antibody. The idea which raises the 
specificity with respect to HDL fraction by 
inhibiting reaction with said enzyme 
synthetically is performed. 



[0006] 

tLtz, HI&ttlJSg#-J§-PCT/jP95/ 
00378fiig;&g!J#Sa (HDLm 



[0006] 

Moreover, international application number 
PCT/JP95/00378 is the existence of a 
reagent which aggregates lipoprotein other 
than high density lipoprotein (HDL), and 
effects the cholesterol esterase chemically 
modified by the sample containing HDL, the 
cholesterol oxidase chemically modified, or 
the cholesterol dehydrogenase chemically 
modified. The hydrogen peroxide or 
reduced-type coenzyme to produce is 
assayed. The assay method of cholesterol in 
HDL characterized by the above-mentioned 
is described. 



[0007] 

tit, H. SugiuchibttBISttlS* 
-S§-PCT/JP95/00378£/£ffl t S 

WC*#l/CV^(Clin. Chem.,41, 
71 7, 1 995) , -tfttt s im 1~5 % 



[0007] 

Moreover, H.Sugiuchi and others has 
reported the new method which applied 
international application number 
PCT/JP95/00378 and was adapted for the 
autoanalyzer (Clin.Chem., 41, 717, 1995). 
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[0008] 
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That is, polyethyleneglycol is made to bond 
to said enzyme (a cholesterol esterase and 
cholesterol oxidase) to be used. The enzyme 
chemically modified and polymerized is 
used. Furthermore, by coexisting the 
cyclodextrin derivative (specifically sulfation 
(alpha)- cyclodextrin) it is supposed that 
there exist various lipid fraction and affinity in 
addition to said polymerization enzyme, and 
is described that a composite body can be 
formed with respect to lipid fractions other 
than HDL. Since this composite body cannot 
receive reaction by said polymerization 
enzyme easily, it can measure HDL fraction 
specifically. 

[0008] 

[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, by the above-mentioned 
conventional method, an antibody is newly 
added to a reagent, reaction time takes 20 
minutes or more, these etc. had the 
inadequate response to the autoanalyzer 
currently used every day on a manufacturing 
cost or measurement operation. The 
increase in the new process of a modification 
of an enzyme in order to utilize the enzyme 
chemically modified, management of the 
refinement degree of an enzyme 
preparation, and suppression and 
management of an enzyme active fluctuation 
by the grade difference of chemical 
modification, furthermore, new problems, 
such as a maintenance of stability of 

11/33 Copyright (C) 2005 The Thomson Corporation. 



HDL-^u^rn^ JWWEJifelk modification enzyme, are accompanied. 
t5S93£fflf^H^*5V^T^ ^^(ifiLft Moreover, imperfection cannot be denied in 
Xitsk^:) OiS^>j#f^^tT9^<t^< classification by use of only a surface active 
ffifffr!ftf£' a C< k lodif ©if agent. These inventors considered the 
ffi%z&'&binZ)jjfe<Dffl$& : & S present clinical-laboratory-test test in a point 
L/C* SiicflF^uSrfifefcilS^^^SW with a mainstream measurement by the 
Sr^fiJccF-tWfco autoanalyzer which is a rapid and 

convenient means, in the conventional 
measuring method and the conventional 
reagent for a measurement of 
HDL-cholesterol, it is convenient operation, 
without performing centrifugation operation 
of a sample (a blood serum or plasma), and 
this invention was completed as a result of 
accumulating earnest research for the 
purpose of development of the method by 
which a highly accurate measurement result 
is obtained. 

[0009] [0009] 

imM&nm~rZ>tcbb(D^&] [MEANS TO SOLVE THE PROBLEM] 

^oT.^^PJfi, 'Pt£<k^l'XT Therefore, in the method of making act 

/i/rc^x^^-if, cholesterol esterase, cholesterol oxidase, or 

$T^i/?^l£iZlZt%=*l'*Tv*-/V? cholesterol dehydrogenase at least, and 

tKP^-J"— ^^f^ffl^T^W measuring high-density lipoprotein 

Ojft^Sy^IlS (HDL) — ^ix^x (HDL)-cholesterol in a sample, this invention 

n^/i/^rSO^TS^fe^^oV^T, makes albumin add and exist apart from 

^^M^T/^V^tiiWl^^T/^ albumin derived from a sample, and 

^5:x£^;(jn-#fe£^TBuf£SISt performs said enzyme reaction. It relates to 

lxfo%'fr?^k%W$L£i- 5HDL- the measuring method of the 

nl/7fp- /l/©SIJt#ifc* t-&01~ HDL-cholesterol characterized by the 

5o It> 7 >*<^^i/^ above-mentioned. Furthermore, this 

7P-;i/x7f7^f, ziIx^xp— invention coexists albumin further in the 

/vttri/?*- -tf^fcfiial^XifP"^ reagent for making act cholesterol esterase, 

^tKn^— ^Srf^fllc?*TK<Bf. cholesterol oxidase, or cholesterol 
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tpfDM^Mytf^. 6 (HDL) -=21/* 



dehydrogenase at least, and measuring 
high-density lipoprotein (HDL)-cholesterol in 
a sample. The reagent for a measurement of 
the HDL-cholesterol characterized by the 
above-mentioned, it relates also to these. 
Hereafter, this invention is demonstrated in 
detail. 



[0010] 

R£fcM**UfcV^ LDL&tFV 
[0011] 



[0010] 

The characteristics of this invention become 
like this in the measuring method of 
conventional HDL-cholesterol apart from 
albumin originating in living body liquid 
samples, such as blood serum and plasma. 
When albumin is made to exist in a reaction 
system artificially, it will relate to reaction of 
the enzyme (cholesterol esterase, the 
cholesterol oxidase, or cholesterol 
dehydrogenase) and lipid fraction 
-containing cholesterol which are used in the 
measuring method of HDL-cholesterol. 
Albumin does not influence reaction with 
HDL-cholesterol. However, it is based on the 
new knowledge of inhibiting reaction with 
cholesterol of LDL and a VLDL fraction. 

[0011] 

In this invention, in particular as a sample, it 
is the living body liquid of a mammal (in 
particular human). Specifically blood serum 
or plasma can be used as it is. In this 
invention, when making said biological 
sample contact with cholesterol esterase 
and cholesterol oxidase, or cholesterol 
dehydrogenase, what is necessary is for 
albumin derived from a sample to be making 
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VLDL^l/^rn- ^©RfSSrffl. 
[0012] 

7 ^ is a ^ © 3 ^ * -r p — t is t <D R 



albumin exist artificially independently, and 
just to react the HDL-cholesterol 
measurement which concerns, after 
inhibiting reaction with said enzyme, LDL 
cholesterol, and VLDL cholesterol. 

[0012] 

In the following descriptions, lipoprotein and 
the aggregation reagents other than HDL 
exhibit a meeting state, and, as for 
"aggregating lipoprotein other than HDL", the 
state by which reaction of this lipoprotein and 
enzyme is inhibited is said. The reaction 
system which is made to aggregate 
lipoprotein other than HDL and measures 
HDL-cholesterol, the aggregation reagent 
which specifically aggregates LDL, VLDL, 
and the chylomicron which are lipoprotein 
other than HDL, namely, the aggregation 
reagent which consists of a poly anion and 
bivalent metal salt, when applying a method 
of this invention to a measurement of 
HDL-cholesterol using the well-known 
aggregation reagent which consists of a 
dextran sulfuric acid or its salt, 
polyethyleneglycol, a heparin or its salt, 
tungstophosphoric acid, its salt or such 
combination, and bivalent metal salt 
specifically, albumin is coexisted when 
making it contact with a sample, cholesterol 
esterase and cholesterol oxidase, or 
cholesterol dehydrogenase. Or when making 
it contact with a sample, cholesterol esterase 
and cholesterol oxidase, or cholesterol 
dehydrogenase, albumin is coexisted 
beforehand and reaction with cholesterol of 
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LDL&T/VLDL^^fa 

[0013] 

T/v-fVste, («) fct> 

3o U&»U HDL£kt[-<DytfW&k=> 

ij-^r^^mtt, 0. 01-20. 0 
£F;£L<fiO. 1-20. OS 
S%, £.m~£l-<l*0. 5-10. OH 

[0014] 

■f^ TfrzfVs, tfV7=-*>, 2tf 

W<DLDL-=iW*.-rt3— /IsRtfV 
LDL - =i Wfn — /i^Hlff^ fig 
J&U£V^\ HDL-3l/7fP-/^ 



LDL and a VLDL fraction is inhibited, it 
becomes possible to stop reaction of LDL 
and a VLDL fraction completely, only 
cholesterol which is HDL fraction accurately 
can be measured alternatively. 

[0013] 

Since albumin is contained also in the 
original blood serum (plasma), albumin 
derived from a sample carries out trace 
amount existence of it at this reaction 
system. However, in order to inhibit reaction 
of lipoprotein other than HDL, cholesterol 
esterase and cholesterol oxidase, or 
cholesterol dehydrogenase, it is confirmed in 
the following Examples that albumin derived 
from a sample is inadequate. The albumin 
amount in a reaction system is 0.01 to 20.0 
weight%, preferably it is 0.1 to 20.0 weight%, 
it is essential to, make 0.5 to 10.0 weight% of 
albumin exist more preferably. In order to 
control within the range of this, it is 
necessary to add albumin apart from 
albumin derived from a sample. 

[0014] 

In the case of the reaction system which is 
made to aggregate lipoprotein other than 
HDL and measures HDL-cholesterol, a 
centrifugation etc. is not effected, 
LDL-cholesterol and VLDL-cholesterol, and 
the enzyme in a test sample do not react by 
making albumin, a poly anion, bivalent metal 
salt, nonionic surfactant, and a sample 
contact. However, it comes to react with 
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NAD (P) *»P>^J$i~SNAD (P) H 
*0»Jx.fi»Efi34Omn-C^3t^Wt 



HDL-cholesterol and an enzyme. 
Subsequently, cholesterol esterase, 
cholesterol oxidase, or cholesterol 
dehydrogenase is made to effect. The 
substance (for example, coenzyme) 
consumed by the enzyme reaction of 
HDL-cholesterol and each said enzyme or 
the substance (for example, hydrogen 
peroxide) produced is detected by a 
well-known means, HDL-cholesterol can be 
assayed. For example, when detecting a 
hydrogen peroxide, the hydrogen peroxide 
produced in the presence of a suitable 
oxidizing coloring agent and peroxidase is 
made to color develop. What is sufficient is 
just to carry out a colorimetry measurement 
in spectroscopy. Moreover, when using 
cholesterol dehydrogenase, NAD(P)H 
produced from NAD(P) can be detected by 
monitoring in spectroscopy with wavelength 
340 nm. 



[0015] 

&fflkVXIZ, 3-WKo^>-2, 
4, 6-hy3-K^^s/^Tv^K(H 
TIB A) - — N — 7^)VHr<f 

PtV^-m-fvM'vV(ESPT)<!:4 
- 7 577 Vf- (4- AP) rtWil 

fit, StS510nm(HTIBA^ffi-f 
S##)ttifi, X«546nm(ESPT 



[0015] 

A hydrogen peroxide is a well-known method 
and, for example, can be made to color 
develop by reaction of peroxidase in the 
presence of a suitable oxidizing coloring 
agent. As an oxidizing coloring agent, 
3-hydroxy -2,4,6-tri iodo benzoic acid 
(HTIBA), N- ethyl -N- sulfo propyl-m- 
toluidine (ESPT), and 4-amino antipyrine 
(4-AP) are suitable. What is sufficient is just 
to measure the light absorbency in 
wavelength 510 nm (when using HTIBA) 
vicinity or 546 nm (when using ESPT) vicinity 
in the measurement by an autoanalyzer. 



6/28/2005 



16/33 Copyright (C) 2005 The Thomson Corporation. 



[0016] 

THDL-nl/^fP- /^aiJ^S 
£ £$§H£-frTHDL - ^ W 

^i/^fn^/^^f? — £\ ^UTs 
[0017] 

Tfr-fVskLXtt, Ki^^i-0. 01 
-20. 0fil:%,»*L<fi0. 1-2 
0. Oiil <t!9»*b<fi0. 5-1 



[0016] 

Next, the reagent which made the 
conventional reagent for a HDL-cholesterol 
measurement coexist with albumin is 
demonstrated. In principle, this invention can 
be applied if it is the reagent which effects 
cholesterol esterase, cholesterol oxidase, or 
cholesterol dehydrogenase, and measures 
HDL-cholesterol. The aggregation reagent 
which aggregates lipoprotein other than HDL 
in the reagent which is made to aggregate 
lipoprotein other than HDL for example, and 
specifically measures HDL-cholesterol, i.e., 
the aggregation reagent which consists of a 
poly anion and bivalent metal salt, the 
aggregation reagent which specifically 
consists of a dextran sulfuric acid or its salt, 
polyethyleneglycol, a heparin or its salt, 
tungstophosphoric acid, its salt or such 
combination, and bivalent metal salt, 
furthermore, what is sufficient is just to make 
albumin exist in the composition for 
detecting the substance (for example, 
coenzyme) consumed by nonionic 
surfactant, the cholesterol esterase, the 
cholesterol oxidase or the cholesterol 
dehydrogenase, and an enzyme reaction, or 
the substance (for example, hydrogen 
peroxide) produced. 

[0017] 

As albumin, it is 0.01 to 20.0 weight% to a 
reaction system, preferably it is 0.1 to 20.0 
weight%, it is made to contain in a reagent 
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0. Ofi*%£fc5J:3K:K3IS<f'K:£ 
#£i±5 0 01 £ 

10. 0£ft%«rjgx.5iKI(l 

h^VfifEKtel/Cfi, SJ^^t-1 m M 
~500mM, #£L<fi5. 0mM~1 
00 it MCD^»10000~500000 

5VM±10MM~5mM, 0*t<fi5 
0m M~lmM(D^Sl000~100 
OOO^r* h7^#Efife*fc fi-t (O^t 

IMfctt, Xfia* 
(D-kmtLXtt, SfS^l-lOOm 



so that it may become 0.5 to 10.0 weight% 
more preferably. An inhibitory effect is 
inadequate when there are few albumin 
concentrations than 0.01 weight%. When 
10.0 weight% is exceeded, the viscosity of a 
reagent will become higher, the problem of 
causing a deterioration of the reproducibility 
of a measurement arises. Moreover, the 
origin of albumin is not specifically limited but 
can also use the thing produced by genetic 
engineering besides mammal origin, such as 
a human, a cow, a sheep, and a horse. In the 
case of said reagent, as a poly anion used 
together with albumin, a polysaccharide 
sulfate is preferable, and in order that in 
particular a dextran sulfuric acid may inhibit 
reaction of lipoprotein other than HDL, and 
an enzyme effectively, it is preferable to use 
a dextran sulfuric acid. As a dextran sulfuric 
acid, it is 1 micronM to 500 micronM in a 
reaction system, preferably they are the 
dextran sulfuric acid of the molecular weight 
10000-500000 of 5.0 micronM to 100 
micronM, its salt, or 10 micronM to 5 mM, 
and is made to contain in a reagent so that it 
may preferably become the dextran sulfuric 
acid of the 50 micronM to 1 mM molecular 
weight 1000-10000, or its salt. When there 
are dextran sulfuric-acid concentrations 
lower than a minimum, an inhibitory effect is 
inadequate. When an upper limit is 
exceeded, the problem of the reactive 
reduction by inhibition of an enzyme will 
arise. As bivalent metal salt, they are 
magnesium salt, a calcium salt, and 
manganese salt. As a salt, it can use as 
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water-soluble mineral salt (for example, 
chloride, bromide, or iodide), for example, a 
halide, sulfate, a water-soluble organic salt, 
for example, acetate, or a citrate. As bivalent 
metal, it is 1 to 100 mM to a reaction system, 
it is made to contain in a reagent so that it 
may preferably become the concentration of 
5 to 50 mM. When there are concentrations 
of bivalent metal salt lower than a minimum, 
an inhibitory effect is inadequate. When an 
upper limit is exceeded, the problem of the 
reactive reduction by inhibition of the curing 
salting of the metal by preservation or an 
enzyme will arise. 



[0018] 

0. 01-2. 0%, #*L<fi0. 1- 

1. oroi^SiptKH^fc-^** 

K©i^, 0. 01-1. 0%, #*L< 
H0. 05-0. 5%-efflV^ 0 n-— -f 

0. 01-2. 0%, £?£L<«:0. 1- 



[0018] 

As nonionic surfactant, a well-known 
nonionic surfactant at large can be used. 
However, in the case of said reagent, as 
nonionic surfactant used together with 
albumin, in order that n-octyl-p- glucoside, 
n-octyl-p- thio glucoside, and n-heptyl-p- thio 
glucoside may, in particular, inhibit reaction 
of lipoprotein other than HDL, and an 
enzyme suitably, it is preferable to use the 
one or more type of thing selected from 
these. When the concentration in the 
reaction system is n-octyl-p- glucoside, it is 
0.01 to 2.0 %, it is made to contain into a 
reagent so that it may preferably become 0.1 
to 1.0 %. In the case of n-octyl-p- thio 
glucoside, it is 0.01 to 1.0 %, preferably it 
uses at 0.05 to 0.5 %. In the case of 
n-heptyl-p- thio glucoside, it is 0.01 to 2.0 %, 
preferably it uses at 0.1 to 1.0 %. Or it is 
sufficient to mix and use these by said 
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HDL - nWfD- -f 

<5 0 



concentration within the limits. When there 
are few concentrations of said nonionic 
surfactant than a minimum, reacting with an 
enzyme will become inadequate, when an 
upper limit is exceeded, the problem that the 
inhibitory effect with respect to 
HDL-cholesterol reduces will arise. 



[0019] 

g) ^%&&£#xik¥®mL±m 

5&*tlftV^, 0jx.tf, 0. lu/ml 

ml— 10u/ml-C&5o 

[0020] 



[0019] 

Either the enzyme which polyethyleneglycol 
(PEG) etc. was made to bond and was 
chemically modified as enzymes, such as 
cholesterol esterase and cholesterol 
oxidase, or the enzyme which is not 
chemically modified can be used. The origin 
of an enzyme is not limited, either but the 
cholesterol esterase derived from the 
microorganisms of a Pseudomonas genus 
and the pancreas of a cow or a pig can be 
used as cholesterol esterase, for example. 
Moreover, as cholesterol oxidase, the 
cholesterol oxidase of microorganism- 
derived of a Streptomyces genus or a 
Nocardia genus can be used, for example. 
The same may be said of cholesterol 
dehydrogenase. For example, 

microorganism-derived thing can be used. 
Although the additional amount of those 
enzymes is not specifically limited either, it is 
0.1 u/ml - 20 u/ml, for example, more 
preferably, it is 0.2 u/ml - 10 u/ml. 

[0020] 

Cholesterol esterase, cholesterol oxidase, or 
cholesterol dehydrogenase is made to effect. 
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p—zi'XtKpy-} — • €£rffcftl£-&\ What is sufficient is just to use a well-known 

HDL-^ix^.xn—/K7)^^BufS# composition, in order to detect the substance 

g$^£(7)g^Jxj&{;i < £9ff^£ti,'5 (f° r example, coenzyme) consumed by the 

ty)'g;(fflz-&.Wi&M)Xte±f&&ti enzyme reaction of HDL-cholesterol and 

5^W(^Rf^i©^7K*)^tH each said enzyme, or the substance (for 

-f-S^fi, ^^^Ij^^^fflv^tUi example, hydrogen peroxide) produced. For 

iiSfcffcTMt&tfetfcli" example, when detecting a hydrogen 

il^&MSHfctt^&^J peroxide, the hydrogen peroxide produced in 

^/i^^^y— ^<Dff?£T^£]$ the presence of a suitable oxidizing coloring 

1"5j!g£-ffc7k^£f^&£-£"C, agent and peroxidase is made to color 

WtfeaiJ^"?^ 09x.tf « K develop. A colorimetry measurement can be 

%j£&ti£4kmfei*.ffl<D&tET\^ performed in spectroscopy, for example, it 

/M"3f v^— if (DRfo K =fcf9$§"fe£ can be made to color develop by reaction of 

■&%ZktfX*%Z>o ffi$k\\L'&3£&Mt peroxidase in the presence of a suitable 

l/Oi, 3— /MTP= 3 rv'— 2, 4, 6- oxidizing coloring agent. As an oxidizing 

hya — K^V/^y^Tv'K (HTIB coloring agent, 3-hydroxy -2,4,6-tri iodo 

A)-^ > N-^f-;i/-N-^./^ynt° benzoic acid (HTIBA), N- ethyl -N- sulfo 

/i/-m-b/^v J ^(ESPT)<t4-T propyl-m- toluidine (ESPT), and 4-amino 

$/T^t°y^(4-AP)^WiiT'fc antipyrine (4-AP) are suitable. The 

t), HTIBA^ESPTfiO. lmM~5 concentration range of HTIBA or ESPT is 0.1 

mM.<DWifflBM~£* ^LT4-APfi mM - 5 mM, and 4-AP can be suitably 

0. 05mM~2mM<7)Mlg®IS'Cj! contained in the range with a concentration 

££W$*3r.£flS-et5o of 0.05 mM - 2 mM. 

[0021] [0021] 

^^P^OHDL-^i^-rn— /i"$J^ The reagent for a HDL-cholesterol 

ffljNtUfi, J&fcfllffl&faTV^ Sid measurement of this invention can be made 

^tffSII^-frt, 2UM%\^t into two reagent systems according to the 

<5w<hj&ST?#3 8 -^»#-a , WIS autoanalyzer used widely now. In this case, 

£T/K/^>\ ^yT^i^^JxJf, a 1st reagent is made to contain albumin, a 

T^h^^SIL 2flli&JRiiL ^ poly anion (for example, dextran sulfuric 

^^te^SfSt^J^ra^-^ ^— acid), bivalent metal salt, and nonionic 

j^lg^ni/^xp— /wnx-r^— - £ surfactant. A 2nd reagent is made to contain 

St/al/Xfa- fV-fr^rV?— 1?£ cholesterol esterase and cholesterol 

fcfiau-^-rn— /l^-rtKny^—if oxidase, or cholesterol dehydrogenase. As a 

Ir^^^-frSo ^— &MRXfM—& buffer of a 1st reagent and a 2nd reagent, 
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BES, HEPES, PIPESft^WyK 

'M(DM&kLXlt, 10~1000m 
M, $f*U<fi20~500mMT*fo-5o 
tit. %tlb<DMffim<DpHlt, 5. 0 
~9. 0, fttL<teLDL<D*UXTti 
-/V&tfVLDL©3U7fn-/l/t 

mmttomm^^pm. o~8. 

£5o 



phosphate buffer, BES, HEPES, and PIPES 
etc. good buffer, a tris buffers, imidazole 
buffer, etc. can be used. As a concentration 
of buffer, it is 10 to 1000 mM, preferably it is 
20 to 500 mM. Moreover, pH of those buffer 
is 5.0-9.0, preferably inhibition with 
cholesterol of LDL and cholesterol of VLDL, 
and an enzyme can select suitably within the 
range of favorable pH6.0-8.0. 



[00221 

1 LDL, VLDL<til§?f (ft 



[0022] 

It will be as follows if the reaction system in 

the case of measuring HDL-cholesterol is 

typically shown using this-invention reagent 

of two reagent systems. 

1st reagent (albumin, a poly anion, bivalent 

metal salt, nonionic surfactant) 
+Test sample (a blood serum/plasma) 
i Formation of reaction inhibition of LDL, 

VLDL, and an enzyme 



%—^M(ffiMRU : %&'&ffif&}& 2nd reagent (an enzyme and 
5^a^T) color-development system structural 

component containing) 
(Cholesterol esterase reaction) 
Cholesterol ester +H 2 0-> cholesterol + fatty 
acid (1) 



3Wfo-/W 7VH-H 2 O- 
n^^fn-^+IJSt (1) 



(Cholesterol oxidase reaction) 



31/7tp-;H-0 2 ->A4-3 
I^X>-3-^+H 2 0 2 (2) 
(^/U^v^-1?S/&) 



Cholesterol +0 2 
+H 2 0 2 (2) 
(Peroxidase reaction) 



>A 4-cholesten- 3-on 
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1 



>fS$tik H2O2+ oxidizing coloring 
(3) oxidation condensate 
I 

Light-absorbency measurement 



agent 



(3) 



[0023] 

flWEKJSa; (2) ^4fiR««iWb* 
«rKRiiSa;(2) -e*»*ti5»* 



[0023] 

In the measurement by an autoanalyzer, the 
hydrogen peroxide mainly produced by said 
Reaction formula (2) is measured with a 
colorimetric method. However, it can use 
similarly not only by reaction in these 
solutions but by the dry-type system of 
measurement (dry chemistry) according to a 
filter-paper-test piece etc. for example. 
Moreover, a hydrogen peroxide can also 
measure the oxidation-potential difference to 
produce electrochemically by making it react 
in the presence of a suitable mediator and 
peroxidase, such as a potassium 
ferrocyanide. On the other hand, the 
substance consumed by an enzyme 
reaction, for example, the oxygen consumed 
by said Reaction formula (2), (dissolved 
oxygen) can also be measured by the 
conventionally well-known method, for 
example, an oxygen electrode. Moreover, 
as a compound produced by the enzyme 
reaction, it is sufficient to measure the fatty 
acid which is the product of said Reaction 
formula (1), or 4-cholesten- 3-on which is the 
product of said Reaction formula (2) A by a 
suitable method, for example besides said 
hydrogen peroxide. 
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[0024] 



[0024] 



mm 

$:%ffl\z&\,^Xi$s HDL— ^ 
—if) <hyt°K77^^3^^i/^x 

■f(A-l, A-1, B-100, B-4 

8, C, E/i^)©aEKiJ;5*a^W 

5*)*itv^J:o-aii*I$^5. h 
-1, A-2, &##B-100, C, E) 



[OPERATION] 

It is not limited to the following description. 
However, in this invention, the compound 
used as said conventional aggregation 
reagent shows affinity to the apolipoprotein 
of a lipid fraction directly in the case of 
reaction with the enzyme (the cholesterol 
esterase and the cholesterol oxidase, or 
cholesterol dehydrogenase) and lipid 
fraction -containing cholesterol which are 
utilized in the measuring method of 
HDL-cholesterol, or it is indirectly considered 
the thing which interacts with an enzyme at 
the time of reaction of cholesterol of a lipid 
fraction, and an enzyme. That is, each lipid 
fraction serves as a lipid composite body 
which consists of a lipid and apolipoprotein. 
However, physicochemical character and the 
quantitative (amount contained into a test 
sample) difference by a difference of the 
difference of the lipid percentage and the 
type (A-1, A-1, B-100, B-48, C, E etc.) of 
apolipoprotein are identified. Since the 
difference of the type (A-1 , A-2, and the latter 
are B-100, and C and E in the former) of 
apolipoprotein different most greatly 
between HDL fraction, LDL, and a VLDL 
fraction is clear, the method of using the 
antibody with respect to apolipoprotein has 
also been developed conventionally. This 
conventional method mixes with the antibody 
with respect to apolipoprotein B and C at a 
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%ffi&&^%^bftWtit?hZ>o sample, it is the characteristics to form an 

^Sll 'n ftfil^^ixJ^Plfr^lfJg immune complex. In order that this immune 

-f<btc#>, HkteffiM&MzSkHDL complex may induce enzyme-reaction 
— ni/^fn^ inhibition, when an enzyme is added next, 

t5Ct, HDL-al/7fP^C only HDL-cholesterol will react with an 

^£$y^f <5w£j&*"C£5 0 U0>U & enzyme, therefore only HDL-cholesterol can 

SS^^Mt 5^<h^T^5feL be measured. However, it is difficult to 

ft©SJ&f££— fefcrnft-fZ^klt maintain uniformly the reactivity of the 

ULC iZtzfkl£&&{fc&fc<Dffl } Offi antibody which can form an immune 

IfU/^ctf), ni/^rn- /i/S'JSwfc complex, moreover, since muddiness of 

ft©it-fe^it^LTISII>6 5 ^:#< immune-complex itself was remarkable, 

ft5£v^5^^2& s &ofco when it was the colorimetry for cholesterol 

measurement, there existed a fault that a 

error became larger. 

[0025] [0025] 

wftfcSfrU *359J-Ctt, Tfr-fVs By this invention, by the addition of albumin 

(DW^\^r>Xw\W^%(OW^^M: to this, the said conventional aggregation 

frTy$yytf?l/s<?1i&^>bb~fZ)flm reagent effects mutually with the composite 

Wft^tlBSlKif^fflUINR©^ body of the lipid which centers on 

^f!^£fr^&i^^f\ ^^fn- apolipoprotein, chemical modification of an 

;]/^7,T7^l2RT$^lsXTV t —/i<'# enzyme etc. is not required, the reactivity 

^ri/?— if tiS, ^yt°K7y^v^3 with respect to cholesterol of each lipid 

>-(7)3ix^xn^/i/t^^5SiStt fraction by the cholesterol esterase and 

&¥f!&tfyfc^ik£ J &Z)^t&~(:%, L cholesterol oxidase can be changed 

^^Vftjjfeli, Kf$i:fiJ^& specifically, and a method of this invention 

^ ^^cMt^^^fo^ differs from an antibody, it is a stable 

(D{&^\z.\¥offitzt£XM<D^-h\\h, compound, furthermore, it is not necessary 

WMWt&(O^W:fe^M*?ik¥{& to consider about new problems, such as an 

1fo(Dfe&^\Z-£%^M¥&i&^W)<D increase in the new process which 

WUt^M, Mtfif^ifiSl^tf)^;^ accompanies a modification of an enzyme, 

\t<DmW%f, fffe^Pp^M^J-ov^T management of the refinement degree of an 

#liTt~5£>ll;^ftV\> enzyme preparation, suppression of the 

enzyme active fluctuation by the grade 
difference of chemical modification and 
management, and also a maintenance of 
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stability of modification enzyme. 



[0024] 

immm) 

mi, TMw*.mmwmiK 6, 39, 

1978)(D^}fe{c¥CTfTofc 0 Aft 
mai, -f—JUsk^l6m\^, EDT 

;Wi>s3. 2g, RTfimti-W^O. 
ItSl. 21©ItfiiKfi*v'3«20g, 

jy^w^isg, ^iFiibtMi-) 

A5gSr«H4*100mH3lSf#pUTiW 
Mtfc 0 Jtfil. 063©Jtfi^tt, tt 
Si. 21<DMBtt.mm0m\kffiM 
7K70ml^^fPL-CPMtfc 0 *fclt 
Si. 006©tbffi£te, ->3^2. 5g 
£*t$bk97. 5ml«#PLTPML 
fc 0 10ml^ft£>JS'h1f t-±iS©Jfll 
»1. 9ml£A*K -<£>±JlK:Jfcfi 
1. 21©ftM0. 8ml£&#t3§-?f| 

a^MU iS'klf £io°c-e50oo 

0rpm20B#P^js^LfCo js<hM» 

1. 063©Jtl3Sl. 6mlitbfil. 00 
60>JfcEifc2ml£&MUfc. 



[0024] 

[EXAMPLES] 

Hereafter, an Example demonstrates this 
invention concretely. These do not limit the 
range of this invention. 
Example 1 : Fraction of the lipid fraction by 
a ultracentrifugal method 
The fraction of the lipid fraction by a 
ultracentrifugal method was performed 
according to KUDO Akio et al. 
(Arteriosclerosis, 6, 39, 1978) etc. method. 
Specifically, 16 mg of EDTA sodium salts, 4g 
of sucrose, 3.2g of potassium bromide, and 
0.8g of sodium chloride were added and 
dissolved to 16 ml of pooled serum. The ratio 
heavy liquid of a 3 type was produced apart 
from this. That is, the ratio heavy liquid of 
specific gravity 1.21 dissolved 20g of 
sucrose, 15g of potassium bromide, and 5g 
of sodium chloride in 100 ml of purified 
waters, and prepared it. It mixed with 30 ml 
of said ratio heavy liquids and 70 ml of 
purified waters of specific gravity 1.21, and 
the ratio heavy liquid of specific gravity 1.063 
prepared them. Moreover, the ratio heavy 
liquid of specific gravity 1.006 dissolved 2.5g 
of sucrose in 97.5 ml of purified waters, and 
prepared them. 1.9 ml of said blood serum is 
put into the centrifuge tube of 10 ml volume, 
besides, 0.8 ml of ratio heavy liquids of 
specific gravity 1.21 is calmly stratified with a 
syringe in a layer, 50000 rpm of centrifuge 
tubes was centrifuged at 10 degrees C for 20 
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hours. All \Mth a specific gravity of 1.21 or 
less lipid fractions gather for the uppermost 
layer part after the centrifugation processing 
completion. However, 1.6 ml of ratio heavy 
liquids of specific gravity 1.063 and 2 ml of 
ratio heavy liquids of specific gravity 1.006 
were further stratified on this uppermost 
layer part. This centrifuge tube is further 
centrifuged by 50000 rpm for 4 hours, each 
lipid fraction was recovered. Each fraction 
was cool preserved after the overnight 
dialysis (under refrigeration) to the 
physiological sodium chloride solution. 



[0025] 

mum : Kj&msmvtkmm 

6ml<^ lOOmMCDmt^ 
1. 0%COn-OTG&t^5 
mM<DESPT£^tf250mM(£>tf,X 

-hy^!SW(pH7. 0)0. 15ml, 

yy^yB><Do%, HDL©20 pUL 
DLOlO/z U VLDL<D10/zl£r#* 
S^U 37°CT-5^WPML^ 0 rtt 
\Z0. 5mM04-AP, 20/xg/mlO 
POD, ^5u/ml©CHE(Va-K 
* 3(E) &t>*CHO UfJJ^f^ 

£fj£(pH7. 0)0. 25ml£^» 
U 37t:-e54>BIRjS*-B:fctt, ft 

fc 0 »Jt, ^r^x&tmi^ 



[0025] 

Example 2: Example of a search of the 
reaction inhibitor 

20 microliter of HDL, 10 microliter of LDL, 
and 10 microliter of VLDL of 0.15 ml (pH7.0) 
of 250 mM bis-tris buffers which contain 0.6 
ml of aqueous solution which contains each 
poly anion shown to Table 1, magnesium 
chloride of 100 mM, 1.0% of n-OTG, and 5 
mM ESPT, and the lipid fraction obtained in 
Example 1 as a sample are mixed 
respectively, it heated for 5 minutes at 37 
degrees C. 0.25 ml (pH7.0) of 50 mM bis-tris 
buffers which contain each POD of 0.5 mM 
4-AP and 20 microgram/ml, and 5 u/ml CHE 
(Pseudomonas origin) and CHO (Nocardia 
origin) in this is mix and stirred, after making 
it react for 5 minutes at 37 degrees C, the 
light absorbency in wavelength 546 nm was 
measured. Moreover, the same operation 
was performed using what added albumin to 
each poly anion -containing aqueous 
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solution by the concentration shown in Table 
2. Independently, using the purified water 
which does not contain a poly anion and 
albumin, operation same as the above was 
performed and the light absorbency was 
measured. The light absorbency when not 
containing a poly anion and albumin was set 
to 100, and the decreasing rate of the light 
absorbency when using what added albumin 
to each poly anion and each poly anion was 
obtained as a reaction inhibition rate with 
respect to each lipid fraction. A result is 
shown in Tablel, Table2. In addition, the 
symbols of each substance are the following 
meaning. 



DS: Dextran sulfuric acid 
ALB: Serum albumin. 



PEG : tfyinfV^ya— ;V 
n-OTG:n-W/^- 0 -D- 



P: Tungstophosphoric acid sodium 
HP: Heparin sodium 
PEG: Polyethyleneglycol 
N-OTG:n-octyl-p-D-thio glucoside 



CHE:nl/7;rP-;l/x7f7-f CHE: Cholesterol esterase 

CHO:3U^fP^t*^-f CHO: Cholesterol oxidase 

POD : *<jVHr*i/?—l£ POD: Peroxidase 

ESPT:N- ni^/i/- n-^/U^p ESPT: N- ethyl -N- sulfo propyl-m- toluidine 
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[0026] 






[0026] 












[TABLE 1] 










HDL PflS* 


LDL Pfl#^ 


5 VLDLPfl*^ 


DS 


O.SmM 


2% 


64% 




31% 


P 


0.5mM 


1% 


28% 




18% 


HP 


50U/ml 1% 


35% 




24% 


PEG 


O.SmM 


0% 


5% 




3% 


Polv anion 


Concentration HDL inhibition rate LDL inhibition rate VLDL inhibition rate 


uo 


0.5 mM 


2% 


64% 


31% 


P 


0.5 mM 


1% 


28% 


18% 


HP 


50U/ml 


1% 


35% 


24% 




0.5 mM 


0% 


5% 




3% 


[0027] 






[0027] 






1^2] 






[TABLE 2] 








mm TfrZfVsWo) HDLPl*^ LDL P 


vldlpi*^ 


DS 


0.5mM 


2% 


4% 


97% 


98% 


P 


0.5mM 


2% 


2% 


44% 


64% 


HP 


50U/ml 


v 2% 


3% 


56% 


34% 


PEG 


0.5mM 


2% 


1% 


9% 


7% 


DS 


0.5mM 0.02% 


2% 


67% 


45% 


DS 


0.5mM 


0.1% 


2% 


78% 


57% 


DS 


0.5mM 


0.2% 


2% 


81% 


68% 


DS 0.5mM 


1% 


2% 


92% 


90% 


DS 


0.5mM 


10% 


5% 


94% 


95% 


HP 


0.5mM 


5% 


4% 


65% 


57% 


Polv anion 


Concentration Albumin(%) 


HDL inhibition rate LDL inhibition rate 












VLDL inhibition rate 


DS 


0.5 mM 


2% 


4% 


97% 


98% 


P 


0.5 mM 


2% 


2% 


44% 


64% 


HP 


50U/ml 


2% 


3% 


56% 


34% 


PEG 


0.5 mM 


2% 


1% 


9% 


7% 


DS 


0.5 mM 


0.02% 


2% 


67% 


45% 


DS 


0.5 mM 


0.1% 


2% 


78% 


57% 


DS 


0.5 mM 


0.2% 


2% 


81% 


68% 


DS 


O.SmM 


1% 


2% 


92% 


90% 


DS 


0.5 mM 


10% 


5% 


94% 


95% 


HP 


0.5 mM 


5% 


4% 


65% 


57% 
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[0028] 

g2©^il HDL^©U 

DL&tfVLDL£-hftPl^LW3 
r^^^So # ^ALB£DS<t<Dffi 

[0029] 

«#'J3:®£«« 

0. 5mMC9DS, 2. 0% CD ALB, 20 

mMcD^ffcv^v^A, 0. 2%<Dn 

-OTG^.t>*lmMC0ESPT^tf5 

0mMCOt^-hy^MM(pH7. 

0)0. 75mUC N m^kLX, faffilO 

CftlO). 5raM(D4-AP, 20 /ig/ 
mlCOPOD, ^-Su/mlcDCHE&tf 
CHO3r^tf50mMC9tf*- hU^II 

#j$(pH7. 0)0. 25ml&»U 3 
7°CT-5#PM&L/cm«;g546n 

^&;tTHDL - 3 — P 

*P COHDL - 3 Ix^xn — /Wfil 

rt 0 ALB£|&^fct>C9£ffl^T 

l34i©$^£m^^L7c 0 fife 

fe(HPLC7&,W, Marz^, Clin. 



[0028] 

In the reaction system which is made to 
aggregate lipoprotein other than HDL and 
measures HDL-cholesterol from the result of 
Tablel, Table2, it turns out that LDL and 
VLDL are sufficiently inhibited by the addition 
of ALB more than certain quantity. In 
particular the combination of ALB and DS 
was effective. Thereby, cholesterol of HDL 
fraction can be measured correctly and 
accurately. 

[0029] 

Example 3: Reaction over-time change 
As a sample, 10 microliter of blood serum 
was added to 0.75 ml (pH7.0) 50 mM bis-tris 
buffers which contain DS of 0.5 mM, 2.0% of 
ALB, magnesium chloride of 20 mM, 0.2% of 
n-OTG, and 1 mM ESPT, and it heated for 5 
minutes at 37 degrees C to them. 0.25 ml 
(pH7.0) of 50 mM bis-tris buffers which 
contain each POD of 0.5 mM 4-AP and 20 
microgram/ml, and 5 u/ml CHE and CHO in 
this is added, light-absorbency change with 
wavelength 546 nm after heating for 5 
minutes at 37 degrees C was measured. It 
changed to the blood serum, the operation 
same about HDL-cholesterol reference 
standard was performed, and HDL- 
cholesterol count in blood serum was 
obtained. Moreover, the same operation was 
performed using the thing except ALB, and it 
was set as the control. On the other hand, a 
measurement by the reaction liquid 
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Chem., 39, 2276, 1993) WSO^S: chromatography method (Clin.Chem., such 
HJfcU ZomfeUtitmLtCo £ as HPLC method, W, Marz, 39, 2276, 1993) 
tc^ &M1£feX*(DM^%} l l(tLX by gel-filtration column is implemented about 
f±. ^fe^ig'C?fe"C^WbfcHDL7 the same test substance, compared with the 
^^v/a^cD^^i/^xP—^fiS^^ measured value, moreover, what measured 
^Jfe-easl^bfc^^ffiv^fco Jkffil the total cholesterol value of HDL fraction 
O0!l©S!l^ilSr^3^^"fo beforehand fractionated by the ultra- 

centrifugal method by the enzyme method 
as a reference material in each measuring 
method was used. The measured value of 
ten units of blood serum is shown in Table 3. 



[0030] 




[0030] 












[TABLE 3] 










*tmm 




HPLCffi 




Ait i 


38. 2 


60. 5 


37. 8 






Am 


41. 3 


58. 6 


40. 3 








36. 2 


75. 6 


36. 2 






Jh«4 


16. 5 


30. 1 


17. 4 






ilL»5 


29. 2 


42. 3 


28. 5 






lfilff6 


21. 4 


58. 4 


23. 7 






Afif7 


32. 6 


75. 1 


32. 4 






it»8 


27. 9 


31. 2 


26. 5 






Jtfl(f9 


70. 1 


109. 9 


68. 9 






ihffiflO 


43. 7 


46. 2 


41. 6 
















W£ :mg/dl 


Test substance 


This method 


Control method 


HPLC method 




Blood serum 1 


38.2 


60.5 




37.8 




Blood serum 2 


41.3 


58.6 




40.3 




Blood serum 3 


36.2 


75.6 




36.2 




Blood serum 4 


16.5 


30.1 




17.4 




Blood serum 5 


29.2 


42.3 




28.5 




Blood serum 6 


214 


58.4 




23.7 




Blood serum 7 


32.6 


75.1 




32.4 




Blood serum 8 


27.9 


31.2 




26.5 




Blood serum 9 


70.1 


109.9 




68.9 




Blood serum 10 


43.7 


46.2 




41.6 














Unit: mg/dl 
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[0031] [0031] 

^3<£>iI9, #%W%l&i*ttmi&t As Table 3, compared with the control 

tfctfcLT, HPLCfet<Df@g§^&<. method, the correlation of a method of this 

jfiLtt^OHDL-^u^xP^/^iE invention with HPLC method is good, and it 

#IK:$)J£rt~ Z>^tfcX*%Z> 0 can measure HDL-cholesterol in blood 

serum correctly. 

[0032] [0032] 

[%m<D$h%;] [ADVANTAGE OF THE INVENTION] 

t£ty(ih^xnfa^)<Dm>bfflk{ / E$: A highly precise measurement of 

tT9-£:ftC fW{^&JS{^T\ HDL- HDL-cholesterol can be performed by 

^\/7>^v^/is(D^^l£t£MlR£%:fT convenient operation, without performing 

OZLbffX^&o centrifugation operation of a sample (a blood 

serum or plasma). 
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